Vasopressin and A23187 stimulate phosphorylation of myosin light chain-1 in isolated rat hepatocytes.
Vasopressin (VP) and other hormones that elevate intracellular Ca2+ concentration also increase tight junctional permeability in the liver cell. Data derived from study of other tissues suggest that microfilaments are instrumental in regulating tight junctional permeability. By analogy to microfilament contraction in smooth muscles, it is likely that the transduction pathway for these hormones involves Ca(2+)-stimulated complex formation between calmodulin and myosin light chain (MLC) kinase with activation of this latter enzyme. MLC kinase then phosphorylates MLC, which, in the presence of actin, exerts adenosinetriphosphatase activity and produces microfilament contraction. This transduction pathway in the hepatocyte remains speculative. To demonstrate the likelihood of this pathway, we stimulated isolated hepatocytes with 10(-8) M VP and assayed MLC phosphorylation. We did this by immunoprecipitation of myosin from homogenates of liver cells prelabeled with [32P]-orthophosphate. We used a polyclonal antibody raised in rabbits against rat liver cell myosin. Our data demonstrate that VP is a potent stimulator of MLC phosphorylation. Maximal rises in intracellular Ca2+ and maximal MLC phosphorylation occur within 40 s of VP administration. The dose-response curve for MLC phosphorylation by VP is similar to that for tight junctional permeabilization in perfused liver with maximal effect at about 10(-8) M VP. The calcium ionophore A23187 also stimulated MLC phosphorylation. MLC phosphorylation, therefore, is at least coincident with, and probably responsible for, tight junctional permeabilization caused by elevation of intracellular Ca2+ in the liver cell.